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N O R T H  A M E R I C A N  A V I A T I O N .  I nd INFORMATION SYSTEMS DI\’ISION 

INTRODUCTION 

T h i s  Weight and Balance Report i s  submitted per  paragraph 2.4.2 of 
LJASA Requirements Document ASPO-F55-13-12 as deviated by Attachment tlA” 
of enclosure t o  NAA l e t t e r  65MA5254, dated 7 May 1965, and is representat ive 
of the CSM End Items f o r  Spacecraft 012 and OU. The data  contained i n  
t h i s  report  i s  based on SID 64-L237 CSM Master End Item Specif icat ion 
(Block I ) ,  dated 1 December 1964, and revised t o  incorporate t h e  design 
requirements i n  SID 64-1080 CSM End Item Specification, Part I, Performance/ 
Design Requirements Spacecraft 012, Apollo, revised 22 February 1965 and 
SID 64-1082 CSM End I t e m  Specification, Par t  I, Performance/Design Require- 
ments Spacecraft 0 4 ,  Apollo, revised 22 February 1965. 

This  report  incorporates changes t o  the  Block I s t a t u s  weight previously 
reported i n  SID 62-99-40, dated 1 June 1965. 
included i n  the  change analysis section and r e f l e c t  ohangee prior t o  June 4, 1965. 

The change descr ipt ions a re  

The command module entry center of  g rav i ty  data  r e f l e c t s  an unballasted 
condition a t  an L/D of 0.38. 
I n e r t i a  Summary Section r e f l e c t s  a launch weight consistent with a payload 
i n  o r b i t  capabi l i ty  of 32,500 pounds per SID 63-313, CSM Technical Specifica- 
t ion .  
the  noted booster capabi l i ty .  

The Mission Weight, Center of Gravity and 

The SPS propellant weight reported i s  the  avai lable  propellant within 

The Launch Escape Vehicle Summary presents t he  LEV abort  configuration. 
The LES i s  bal las ted t o  8200 pounds which r e su l t s  i n  a center of grav i ty  
of  Xa = 1122.5 for the  LEV a t  LEV burnout. 

A l i s t  of po ten t ia l  changes f o r  each module i s  as follows: 

COMMAND MODULE 
Increase i n  crew couch based on drawing calculat ions 
Increase i n  wiring based on CSM 009 ac tua l  weights 
Incorporation of RCS rapid fuel dumping system 
Add real time radio coxrnnand relays 
Incorporation of addition VHF’ t ransmit ter  required for 

Addition of b a l l a s t  t o  maintain a Yc.g. of  M.33 
f l i g h t  qua l i f ica t ion  data. 

9.1 necessary t o  compensate f o r  aerodynamic r o l l  
moments induced by external protuberances 

Addition of food and lithium hydroxide based on U, day 
duration i n  l i e u  of 10.6 days. 

Estimated 
E f  f ec t ive 

Date 
(+3 19 

+16 8-1-65 
+160 8-1-65 

+15 8-1-65 
+u 9-1-65 

+7 9-1-65 

i-60 8-1-65 

+4? 10-1-65 

1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  - F'\ SPACE and INFORMATION S Y S T E M S  DIVISION 

\\--J/ 

SERVICE KODULE 

Addition of edge i s o l a t i n g  material  t o  the ECS rad ia to r s  
Addition of potassium hydroxide f u e l  c e l l  s t a r t u p  wetting 

Addition of a f l i g h t  combustion s t a b i l i t y  monitor system 
agent 

which would automatically shutdown the  engine i f  
divergent combustion pressure o s c i l l a t i o n  occurs during 
f i r i n g  

mission duration i n  l i e u  of 10.6 days 

based on current experiment requirements 

Addition of hydrogen and oxygen required f o r  a 4 day 

Addition of s c i e n t i f i c  equipment f o r  CSM Spacecraft OU, 

U U M C H  ESCAPE SYSTEN 

Estimated 
Effec t ive  

Date 
(+288) 

+7 8-1-65 

+8 8-1-65 

+2O 8-1-65 

+113 10-1-65 

+U+O 9-1-65 

(+s5 1 
Addition of shrouds t o  protect wiring during harness 

Increase i n  boost protec t ive  cover based on a revised 
t r a n s i t i o n  from t h e  tower t o  escape motor skirt. Y 8-1-65 

estimate t o  reflect t h e  strengthening of t h e  ftsoftfl t o  
%ardtl cover j o i n t  and t h e  s t i f f e n i n g  of t h e  soft panels 
i n  the  area covering the  windows. +ko 8-1-65 

both s ides  t o  t h e  s o f t  portion of t h e  boost cover t o  
provide flexible strength.  +l+O 8-1-65 

Addition of one thickness of "nomexfl c lo th  plus adhesive on 

2 
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NORTH A M E R I C A N  AVIATION,  INC. SPACE md INF%3RMATION SYSTEMS DIVISION 
I .r -2, 

LAUNCH 
ESCAPE 
SYSTEM 

I SPACECRAFT 336. o,, 
LEM ADAPTER 

SPACECRAFT 
D IMENS IONAL 
DIAGRAM 

x- X, x, X L = O  = = 83.5 1083.5 

XL = o  
x, = 83.5 
X, = 1083.5 

154 .O" DIAMETER 

X, = 833.2 ENGINE GlMML PLANE 

SLA Stabilizing Memberr 
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N O R T H  A M E R I C A N  A V I A T I O N ,  SPACE and INFORMATION SYSTEMS DIVISION 

CSM SPACECRAFT 012 AND 014 

COMMAND MODULE WEIGHT STATUS 

~ITIGHT D P " Y  - 
Structure 

Stab i l i za t ion  & Control 

Guidance & Navigation 

Crew Systems 

F,rvironmeptal Control 

F'arth Landing System 

Instrumentation 

E l e c t r i c a l  Power 

Reaction Control 

Communicatj or. 

Cmt ro l s  & Cisplays 

USEFUL LCIAD 

S c i e n t i f i c  E q u i p e n t  

Crew Ygstems 

! Reaction Control 

Environmental Control 

430 

94 

374 a 

617 i 
I 

3-27 I 

1215 : 

I 

I i 328 
I 
i 378 
i ! 

I 2 4 4  
i 
I (1314) 

! 
80 

' $34 

. 270 

' 130 

(+39) 

+5 5 

+2 

+3 

+1 

+5 

-5 

-25 

+3 

CURRENT 
STATUS 
7-1-65 
I---...- 

(9764) 

5835 

198 

420 

88 

410 

594 

98 

3ASIS FOR CURRENT 
BLOCK I STATUS - 

a.xII 
(47 I 
47 

40 

100 

56 

30 

29 

70 

-.-.- 

1197 1 85 15 
I 

i 14; 8 6 '  

I 

+4 234 

(6) (1316) 

2 1  9 6 1  2 
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N O R T H  A M E R I C A N  A V l A T l O  and INFORMATION SYSTEMS DIVISION 

.'. t ru c t u r e  

Lnvi ronmeital Ccntrol  

i 
I IT31 

47t,? 

20 I 

P.EVIOU 
STATIlS 
6-1-65 

(7947) 

4 59" 

74 

59 

?LLJ 

1221 

309 

4 

1.57 15'1 

570 5 5 5  

CU;2REl\iT 
STATUS 
7-1-65 

.---- 

(8018) 

4609 

109 

68 

1630 

12.29 

369 

4 

(21b7) 

638 

BASIS FOR CL~33EVI 
ELCKK I STATUS 

%GAL 

(49 )  

57 

68 

34 

30 

87 

1 L o o  503 
I 

+114 1 271 ! ioo 

555 100 

7- 

j Helium 
Fropellant Residuals 

Trapped 3ystem 
Tr2,pped Ktigine 
Yixture Ratio 
T,oading Tolerance 
Fxpls  ion Efficiency 
Restart Losses 

Total Residuals 
- - - - -__ . - -- 

(99.0) 
(456 0 )  t 251.8 sps 

I 68.6 
: h9.9 
j 13.1 

i 72.6 
t 
3 555.0  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CSM :PACECRAFT 012 and OU, 

LAUNCH ESCAPE S Y S T E N  

WEIGHT STATUS 

ITEM 

Ballast I n s t a l l a t i o n  Prov. 

E l e c t r i c a l  System 

Propulsion System 
Main Thrust 
J e t t i s o n  
J e t t i s o n  Motor S k i r t  
P i t ch  Control 

Separat ion Provisions 

C / M  Boost Pro tec t ive  Cover 
---I_ 

LES - NO BALLAST 

BALLAST 

TOTAL LAUNCH E S C A P E  SYSTEM 

CONTdOL 
WEIGHT 

1537 

29 

55 

4826 
4 4 5  

90 
49 

1 5  

539 

7585 

615 

8200 

PREVIOUS 
STATUS 
6-1-6 5 

-.--I 

1536 

29 

58 

4794 
437 
90 
49 

1 5  

580 

7 588 

612 

8200 

CHANGES 
TO 

CU 2EENT 

- --.-. 
+2 

+15 

+17 

-17 

- 

XJZU3NT 
S T A T U S  
7-1-6 5 

-.-._I_ 

1538 

29 

73 

4794 
437 

90 
49 

1 5  

580 

7605 

595 

8200 

B A S I S  FOR C U R R E 3  
BLOCK I S T A T U S  

:CAL 
I- 

25 

100 

62 

47 

- 
6 

100 
II 

13 - 

._c 

%ACT 

75 

.....-...- 

5 

100 
100 
100 
100 

- 
86 

_I_ 

89 - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

CHANGES 
TO 

C U M T  

CSK SPACEC,WFT 012 and OL.4 

ADAFTER WEIGHT STATUS 

C U W T  
STATUS 
7-1-65 

Structure (Includes 
Stabilizing Members) 

Electrical 

Zeparation System 

C0NT;rlOL 
-WEIGHT 

1-11 

3470 

70 

360 

--_I 

3900 

PREVIOUS 
STATUS 
6-1-65 
---- 

3 137 

61 

307 

I--- 

3505 

-T- 

BASIS FOR CUIsREp\r' 
BLOCK I STATUS 

 EST 
I- 

5 

10 

20 

6 - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  I SPACE and INFORMATION S Y S T E M S  DI\ 'ISION 

L 

COMMAND MODULE 

C U L W N T  TIJEIGHT EMPTY CHAKGES -- 

STRUCTURE 

Increase t h e  inner s t ruc tu re  forward sec t ion  based 
on drawing changes adding bonded tees . to  support 
t h e  upright ing system and mater ia l  t o  t h e  gusse t  
doors t o  p ro tec t  aga ins t  r i s e r  loads. 

Increase the  inne r  s t r u c t u r e  center  sec t ion  based 
on drawing changes adding hand holds t o  t h e  forward 
longerons and ex te rna l  doublers t o  the  hatch support 
beams due t o  s t r u c t u r a l  requirements. 

Increase  the  r i g h t  hand equipment bay secondary 
s t r u c t u r e  due t o  replacing r i v e t s  with screws 
and nutp la tes  f o r  ease of i n s t a l l a t i o n  and 
removability. 

Increase  the  r i g h t  hand forward e q u i p e n t  bay 
based on ca lcu la t ion  of  drawing changes adding 
brackets  t o  support wire bundles. 0 

Increase the  main diSFlay panel based on drawing 
changes adding support brackets  f o r  the  TV 
camera and an increase  i n  the  number o f  wire 
support brackets.  

Increase  the  lower equipment bay secondary 
s t ruc tu re  based on drawing ca lcu la t ions  adding 
wir ing supports and replacing r i v e t s  with screws 
and nutp la tes  f o r  ease of i n s t a l l a t i o n  and 
removabili ty . 

Increase the  a f t  equipment bay secondary s t r u c t u r e  
due t o  adding supports f o r  t h e  three communication 
helmets and t h e  f e c a l  cannister i n  t h e  stowed and 
use posi t ions.  

Weight 
Pounds 

(+55.0) 

+5.4 

+3.5 

+1.2 

+2.2 

+2.0 

M.0 

+l. 5 

Increase t h e  a f t  compartment area secondary 
s t r u c t u r e  due t o  redesigning t h e  water tank supports 
u t i l i z i n g  s t e e l  i n  l i e u  of aluminum t o  al low 
capab i l i t y  t o  f i l l  tank a t  l i f t o f f  and due t o  an  
increase  i n  t h e  number of e l e c t r i c a l  wireway r e t a i n e r s  
and doublers based on drawing changes. +8.0 

Change 
Responsibi l i ty  

NAA 

NAA 

NAA 

NAA 

NAA 

N U  

NAA 

NAA 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  1 SPACE and 1NFOR.MATIO.V SYSTEMS DIVISION 

COWAND MODULE 

CURRENT WEIGHT ENPTY CHANGES 

Weight Change 
Pounds Responsibi l i ty  

STRUCTUIE (Cont. ) 

Decrease t h e  forward heatshield substructure due 
t o  de le t ing  f ab r i ca t ion  allowances based on 
Block I a c t u a l  weighings. 

Increase the  a f t  heatshield substructure based on 
calculated i n  l i e u  of es t imates  values f o r  t h e  
revised water impact design. 

-9.1 NAA 

e . 9  

Increase t h e  a f t  heatshield t o  inner s t ruc tu re  
attachments due t o  replacing r i v e t s  with screws 
i n  the  t o r o i d a l  sec t ion  and miscellaneous 
drawing changes. +9.6 

Increase the  crew couches due t o  the addi t ion  o f  
a f i t t i n g  t o  secure couches during ground handling. -to94 

Increase the  crew couch at tenuat ion based on calcu- 
l a t e d  i n  l i e u  o f  estimated weights. 

of core i n  l i e u  of  calculated weight. 

+1.2 

Increase t h e  crushable r i b s  based on a c t u a l  weight 
+1.2 

0 

Increase t h e  parachute a t t a c h  f i t t i n g s  due t o  the  
addi t ion  of a ramp under the  forward r ing  t o  
pro tec t  parachute risers during tumbling and 
addi t iona l  parachute t i e  down tees.  

Transfer t he  VHF recovery antenna e rec t ion  mechanism 
from Communications due t o  recoding cons is ten t  
w i t h  system design responsibi l i ty .  

+5.? 

+1.8 

Transfer t h e  e rec t ion  mechanism f o r  t h e  sea dye 
marker and Bwimmer umbilical  f r o m  Earth Landing 
System due t o  recoding consistent with system 
design respons ib i l i ty .  +3.5 

STABILIZATION AND CONTROL (+2.0) 

Increase the  SCS e q u i p e n t  based on incorporat ion 
cur ren t  Mineeapolis Honeywell s ta tus .  +2.0 

NAA 

NAA 

NAA 

NAA 

NAA 

NAA 

NAA 

NAA 

NAA 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DI\7SION 

COMMAND MODULE 

CU,PRENT WEIGHT EMF'I'Y CHANGES 

GUIDA?!CE AND NAVIGATION 

Increase the  equipment based on incorporating 
the  la tes t  MIT s t a t u s  repor t .  

C.cEw SYSTEMS 

Increase t h e  food stowage boxes based on r e f l e c t i n g  
cur ren t  volume requirements. 

ENVIRONMENTAL CONTROL 

Modify the  evaporator con t ro l  of  the suit heat  ex- 
changer t o  an automatic back pressure con t ro l  
system similar t o  t h a t  employed i n  t h e  water 
g lycol  evaporator per  CCA 308. 

Increase the  umbil ical  assembly plumbing due t o  
replacing aluminum hard l ines  w i t h  s t e e l  based 
on umbil ical  separat ion system redesign per 
CCA 294. 

Weight 
Pounds 

(+3.0) 

+3 .O 

(+1.0) 

+1.0 

(+5.0) 

+4.0 

+1.0 

(-5.0) 

Transfer t h e  e j ec t ion  mechanism f o r  t he  sea dye 
marker and swimmer umbil ical  t o  Structure  due t o  
recoding cons is ten t  with system design r e spons ib i l i t y .  -3.5 

Decrease the  f lash ing  l i g h t  due t o  a revised estimate 
based c n  current  spec i f i ca t ion  requirements. 

IhTS TRUPEMTATI ON 

Decrease the  opera t iona l  instrumentation based on 
calcul.ation o f  cur ren t  drawings. 

E L E C T  21 C k L PGiiER 

Add wiring provisions f o r  the modification of t he  
evapcrator cont ro l  of t he  ECS suit heat  exchanger 
Fer CCA 308. 
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Change 
Responsibi l i tx  

NASA 

NAA 

NASA 

NASA 

NAA 

N U  

NAA 

NASA 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DI\’ISION 

COMMAND MODULE 

CURRENT WEIGHT EMPTY CHANGES 

COMMUNICATIONS 

Transfer t h e  VHF recovery antenna erect ion 
mechanism t o  S t ruc ture  due t o  recoding cons is ten t  
with system design respons ib i l i ty .  

Decrease the  communication equipment based on cur ren t  
Col l ins  information. 

CONTROLS AND DISPLAYS 

Increase t h e  main d i sp lay  sub panels based on revised 
r o t a r y  switch weights per vendor s t a tus .  

Weight 
Pounds 

(-4.0) 

-1.8 

-2.2 

(+4.0) 

Change 
Responsibi l i ty  

NAA 

NAA 

+4.0 NAA 

TOTAL CONMAND MODULE CURRENT WEIGHT ENPTY CHANGES 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT U S E F U L  LOAD CHANGES 

ITEM 

cm SYSTEMS 
Increase the  waste management provision due t o  

ref ined estimates based on current design 
requirements. 

TOTAL COMMAND MODULE CUitREWl' USEFUL LOAD CHANGES 

TOTAL COWAND MODULE CURFU3NT WEXGHT EMPTY CHANGES 

TOTAL COMMAND MODULE C U i U E N T  WEIGHT CHANGES 

54 

Weight Change 
Pounds Responsibil i ty 

(-t6.0) 

4.0 NAA 

4 . 0  

+39.0 

- 

+45 0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFOFCMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT WEIGHT EMPTY-CHANGES 

I T E M  

STRUCTURE 

Weight 
Pounds 

(+l2.0) 

Add support structure for the supplemental water 
supply system required for extended earth orbital 
missions per CCA 309. + U . O  

EJVIRONMXNTAL CONTROL (+35.0) 

Add system provisions for the supplemental water 
supply system required for extended earth orbital 
missions per CCA 309. +35.0 

INSTRUMENTATION (+9.0) 

Transfer the fuel cell instrumentation from Electrical 
Power due to recoding consistent with system design 
responsibility. +9.0 

E L E C T I G C A L  POWER SYSTEM (+7.0) 

Transfer the fuel cell instrumentation to 
Instmentation due t o  recoding consistent with 
system design responsibility. -9.0 

Increase the RCS quad panel wiring based on revised 
wiring calculations. +13.0 

Add wiring provisions for the supplemental water 
supply system required for extended earth orbital 
missions per CCA 309. +3.0 

MAIN P R O P U L S I O N  SYSTEM (+8.0) 

Increase the propellant utilization and gauging 
system based on actual weights supplied at Simmonds. +2.0 

Increase the pressure regulators based on end item 
actual weights. +4.0 

Increase the main engine based on Aerojet status 
reflecting a revised estimate for  the pneumatic 
valves. +2.0 

0 TOTAL SEAVICE MODULE C U W T  WEIGHT CHANGES +71.0 

Change 
Responsibility 

NASA 

NASA 

NAA 

NAA 

NAA 

NASA 

NAA 

NAA 

NAA 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DI\’ISION 

SERVICE MODULE 

C U Z B N T  USEFUL LOAD CHANGES 

ITEM - 
Weight Change 
Pounds Responsibi l i ty  

-_ ENVI2C!I\WNTAL CONTROL (+14.0) 

Add water and ni t rogen f o r  t h e  supplemental water 
suFply system required f o r  extended e a r t h  
o r b i t a l  mission per  CCA 309. +14.0 NASA 

TOTAL SERVICE MODULE CURRENT USEFUL LOAD CHANGES +1u. 0 

TOTAL 3E3VICE MODULE CUKRENT WEIGHT EMPTY CHANGES +71.0 

TOTAL SERVICE MODULE CURREXT WEIGHT CHANGES +185.0 
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/’ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DI\’ISION 

LAUNCH E S C A P E  SYSTEM 

CURRENT WEIGHT CHANGES 

ITEM 

S TRUC TUi iE 

Increase the  tower s t r u c t u r e  due t o  adding 
f i t t i n g s  t o  support t he  o p t i c a l  a l ign ing  
f i x t u r e  , 

Decrease t h e  canard based on ca lcu la t ion  of 
miscellaneous drawing changes. 

ZLECTFUCAL POWER - 
Increase t h e  wiring based on revised estimates 

u t i l i z i n g  Airframe 009 a c t u a l  weights as a 
basis. 

BALLKT -- 
Decrease t h e  ballast cons is ten t  with maintaining 0 

- 
t h e  LES con t ro l  weight. 

Weight Change 
Pounds Respons ib i l i tx  

(+2.0) 

+3.0 

-1.0 

(+15.0> 

+l5.0 

(-17.0) 

-17.0 

TOTAL LAUNCH ESCAPE SYSTEM CURRENT WEIGHT CHANGES 
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A 

NAA 

NAA 

NAA 

NAA 


